Medial septal modulation of hippocampal theta cell discharges.
The effect of small electrolytic lesions in various areas of the septum on the behavioral correlates and firing repertoires of hippocampal theta cells, was investigated in the freely moving rabbit. Lesions localized to the medial septum were found to abolish both slow wave theta and the rhythmic firing of CA1 and dentate layer theta cells, in both the type 1 theta (movement) and type 2 theta (sensory processing) behavior conditions. Small lesions of the diagonal band, lateral septum and fimbria/fornix regions only affected rhythmicity to the extent that they also involved the medial septal region. The same medial septal lesions that abolished rhythmicity were also shown to reduce the mean discharge rate of theta cells occurring during the type 1 movement condition by approximately 50%, while the discharge rate occurring during the type 2 sensory processing condition did not change significantly. Behavioral changes were also only observed for lesions involving the medial septum. The importance of afferent input from the medial septum in the generation of hippocampal theta cell rhythmicity was discussed.